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Abstract 
 
The present paper analyzes the influence of the environment and soil on the quality of the seedling of roses 
(Rosa Sp). To determine the influence of the soil on the seedling’s quality it is necessary to evaluate the climateric 
condition, to set-up experimental fields, plants (Rosa Sp.) biometric measurements and in the end to evaluate the soil 
impact. To achieve the purpose of the paper the experience were set as polyfactorial experiences, organized in 
comparative culture, Latin rectangle, in six repetitions, arranged in storey blocks, with two soil types, and a number of 
seven varieties of roses. The research was made at SC ROSAFRUCT SRL Unirea and at the Research Fruit Station 
Cluj. The variance and t test were used to analyze the data. The results revealed that the seven types of roses can be 
divided into three main categories: the first category includes the species that better develop on eutric fluviosoil, the 
second category includes the species that better develop on calcaric fluviosoil, and the third category includes the 
species for which the soil has no influence on the development. 
Keywords:  seed planting material, rose cultivar, soil, eco-pedology condition. 
 
 
 
1.  Introduction 
 
 
 
To decorate the landscape of parks and 
squares, it is necessary to use quality seed material 
that can combine different species, among which 
roses of high importance.  
The surfaces cultivated with flowers and 
ornamental species has increased in the majority of 
the European Union countries, and in the same time 
the price has increased according to demand on the 
market. Rosa genus includes 140 species: 95 from 
Asia, 18 from North America, and the rest from 
Europe and North-West Africa.  
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The best area to cultivate roses is in the North 
Emisphere where the climate is temperate; no rose 
species being found in the South Emisphere [1].  
In China is present one of the highest 
biodiversity of roses with 93 rose species and 144 
rose varieties originary from China, of which 80% 
are endemic, in a single culture area.  
The rose was cultivated at the beginning for 
its medicinal properties, being an important source 
of vitamin C [1], nowadays being cultivated for cut 
flower production which is commercialized 
everyday around the world.  
For producing seed material, the producers 
need to know the eco-pedology conditions from the 
area where the material will be produced.  
The quality of the seed material depends by 
some characteristics presented in field literature, as 
well as in the Romanian and the European Union 
legislation. 
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The eco-pedology conditions refer to the 
elements of the environment such as air, water, soil 
etc., that influence the rose plants development.  
As the rose is a subthermophilic, 
thermophilic, heliophilic, low-acid neutrophil 
species, it prefers areas with average annual 
isotherms between 7.5 and 10.5oC or greater than 
10.5°C [2].  
The Rose vegetates well in clay textured soils, 
deep and loose chernozem, alluvial soils, permeable, 
warm enough, with ground water below 1.5 m, with 
no stagnant water.  
These soils must be rich in nutrients, the land 
exposed to south and with pH values from 6.5 to 7.2 
[4]. Acid soils are not favorable for cultivating 
roses, cold and clay soils are recommended to be 
avoided [3, 5].  
The differences in soils among the world are 
the result of the interactions between the soil 
formation in natural environment, the climatic 
characteristics, the parental material and the soil 
topography [6].  
To establish the right type of soil it is 
necessary to create a soil profile where the horizons 
may be distinguished.  
In the case of rose culture, the first two 
horizons are more important because the majority of 
the roots are located at the level of the horizons. 
The importance of producing seed material of 
rose (Rosa sp.) requires knowledge of the influence 
of eco-pedology conditions on its quality, this being 
the main objective of the present research [5].  
Several secondary objectives were set to help 
achieve the main objective, such as:  
 to assess the climatic conditions, to establish 
the experimental fields,  
 to conduct biometric measurements from 
roses (Rosa sp.),  
 to determine the influence of soil on the 
quality of rose planting seed material (Rosa 
sp.). 
 
 
 
2. Material and Method 
 
 
 
Research has been structured as polyfactorial 
experiences, organized in comparative culture, latin 
rectangle, in six repetitions, arranged in storey 
blocks, with two soil types, and a number of seven 
varieties of roses, and for each cultivar cultivar was 
study 30 plants.  
The rose varieties are: Rusticana, Mister 
Lincol, Monika, Holsteinperle, Golden Elegance, 
Graham Thomas and New Dawn, all grafted on the 
same parent root stock, Pollmers.  
Two types of soil were analyzed: eutric 
fluvisol in the meadow Mureş Unirea area, Alba 
County and calcaric fluviosol located in the primary 
meadow valleys of Becas and Borhanci that cross 
the Fuit Research Station Cluj-Napoca from one end 
to another.  
The experimental data that were collected in 
2010, and they were analyzed with the aid of 
statistical instruments used in the horticulture 
experimental technique, such as the variance and the 
t test and statistical methodology was implemented 
in order to determine the influence of the eco-
pedological conditions on the quality of the 
seedlings.  
The significance of the results was set by 
comparing the differences between cases and 
control at 5%, 1% and 0.1% level.  
Soil research activities were carried on along 
with the plants measurements, including digging the 
soil profiles, presenting the morphological 
description, field measurements, laboratory analysis, 
data processing.  
The soil profiles were placed in representative 
places for the analyzed area to allow a detailed 
description of the types and subtypes of the soil.  
Sampling in modified settlement, for 
physicochemical characterization, was made in bags 
for each genetic horizon.  
Research on eco-pedological conditions and 
the morphological description of the soil followed 
the procedure presented by the "Romanian System 
of Soil Classification" (1980), supplemented and/or 
modified by "Methodology for developing soil 
studies" (vol. I, II, III) developed by ICPA 
Bucharest in 1987.  
Analyses and interpretations about the values 
of the soil were performed in collaboration with the 
Office for Pedological and Agrochemical Studies 
Cluj-Napoca [7, 8, 9].  
Calcaric fluviosol (AS ka) (WRB-ST 1998) 
(Cluj-Napoca) physical, hydro-physical and 
chemical properties are described in Table 1.  
Pedogenitic conditions are:  
 the relief is represented by meadow,  
 the parental material is represented by 
fluvial deposits. 
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Table 1. Calcaric fluviosol - physical, hydro-physical and chemical properties 
Horizonts Ap Ao A/B B1 B2 BgGo 
Depth (cm) 0-10 15-20 20-40 41-70 90-100 > 100 
Coarse sand (2-0.2 mm) % 26.01 28.47 24.85 11.64 15.35 0.44 
Fine sand (0.2 – 0.0 mm) % 42.24 39.0 39.90 43.83 43.04 40.53 
Dust I 4.84 5.62 4.98 5.06 6.99 10.00 
Dust II 6.17 7.35 8.62 13.39 9.65 15.53 
Clay (<0.002 mm) % 20.74 19.56 21.65 26.08 24.97 33.50 
Fibber S S L L L T 
Bulk density (DA g/cm2) - 1.80 1.25 - - - 
Total porosity (PT %) - 56 53 - - - 
Aeration porosity (PA %) - 26 19.90 - - - 
Wilting coefficient (CO %) 19.20 21.00 20.20 - - - 
Field capacity (CC %) 25.80 26.50 26.20 24.60 - - 
Total capacity (CT %) 46 33 37 - - - 
Maximum transfer capacity (CCD max %) 16 4 8 - - - 
Hydraulic conductivity (K mm/oră) 3 0.50 0.60 - - - 
pH in (H2O) 8.46 8.55 8.62 8.60 8.64 8.80 
Carbonation (CaCO3 %) 6.10 7.00 6.80 8.20 10.0 11.60 
Humus (%) 2.53 1.92 1.66 1.53 1.10 0.98 
C:N 17.57 13.91 12.12 13.19 14.10 20.00 
N total (%) 0.144 0.138 0.137 0.116 0.078 0.049 
P mobil (ppm) 31 18 16 6 4 2 
K mobil (ppm) 460 426 280 194 116 92 
Base exchange (SB me/100 gr sol) 31.80 - - - - - 
 
The physical, hydro-physical and chemical 
properties for Eutric Fluviosol, sandy-argillaceous 
(Unirea) are presented in Table 2. Pedogenitic 
conditions are: the relief is represented by meadow, 
the parental material by fluvial deposits, and the 
water is below 3 m. 
 
Table 2. Eutric fluviosol - physical, hydro-physical and chemical properties 
Horizons Ap Ao C1 C2 
Depth (cm) 0-18 25-35 60-70 90-110 
Coarse sand (2.0-0.2 mm) % 32.10 24.10 3.70 2.10 
Fine sand (0.2-0.02 mm) % 38.15 52.53 67.18 51.80 
Dust  (0.02-0.001mm) % 14.13 6.15 11.12 13.00 
Clay (0.01-0.002mm) % 3.45 7.12 4.82 18.00 
Clay (< 0.002 mm) % 12.17 10.10 13.18 15.00 
Texture UM UM SF SM 
Bulk density (DA g/cm3) 1.10 1.19 - - 
Density (DA g/cm3) 2.58 2.65 - - 
Total porosity (PT g/cm3  %) 57 55 - - 
Hygroscopic coefficient (CH %) 3.90 4.20 4.10 9.17 
Wilting coefficient (CO %) 5.85 6.30 - - 
Field capacity (CC %) 20.69 20.13 - - 
Avaible moisture holding capacity (CU%) 14.84 13.83 14.56 - 
N total (%) 0.37 0.10 0.08 - 
P2O5 total % 0.10 0.04 0.04 - 
Humus (%) 3.10 2.20 1.30 - 
Carbonation (CaCO3%) 1.10 2.10 2.30 3.80 
CaCO3  activ %) 0.90 1.00 1.20 2.00 
pH în (H2O) 7.70 7.70 7.75 7.80 
P2O5 (ppm) 35 17 8 7 
K2O (ppm) 111 101 60 70 
Amount bases me/100 gr. sol  35.70 42.45 51.60 49.07 
Amount hydrogens 2.40 2.70 2.50 1.10 
T me/100 gr. sol 38.10 45.15 54.10 50.17 
V  %  93.70 94.00 95.30 97.80 
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3. Results and Discussions 
 
At Unirea, only two cultivars present a 
statistical significant difference when comparing the 
number of branches (Table 3). Holsteinperle and 
New Dawn cultivars have distinctly significant 
negative difference, the differences for the other 
cultivars being not statistically sustained. 
 
Table 3. Number of branches at Unirea in 2010 
No. Cultivar x +/- sx d t Signif. s% 
1 Rusticana 2.73 0.06 0.28 - 38.4 
2 Mister Lincoln 2.87 0.19 1.12 - 30.0 
3 Monika 2.93 0.26 1.72 - 25.2 
4 Holstein Perle 2.30 -0.38 -2.62 00 30.5 
5 Golden Elegance 3.03 0.36 1.79 - 34.1 
6 Graham Thomas 2.63 -0.04 -0.21 - 40.5 
7 New Down 2.23 -0.44 -2.61 00 38.4 
Average (Mt.) 2.68    35.2 
Note: -  no significant difference;  
0, * significant difference (negative or positive);  
00, ** distinctly significant difference (negative or positive);  
000, *** very significant difference (negative or positive) 
 
The total length of branches for the cultivars 
from Unirea had different values within the studied 
varieties, with a wide range of 114.13 to 200.47 cm. 
From all the analyzed cultivars (Table 4), Rusticana 
has very significant negative difference, and Monika 
cultivar has distinctly significant positive difference
. 
 
Table 4. Total growth length at Unirea in 2010 (cm)  
No. Cultivar x +/- sx d t Signif. s% 
1 Rusticana 114.13 -56.50 -6.27 000 37.9 
2 Mister Lincoln 173.83 3.20 0.32 - 28.0 
3 Monika 200.47 29.83 2.60 ** 29.0 
4 Holstein Perle 171.50 0.87 0.07 - 36.1 
5 Golden Elegance 193.33 22.70 1.56 - 39.4 
6 Graham Thomas 173.93 3.30 0.32 - 30.0 
7 New Dawn 167.23 -3.40 -0.28 - 36.6 
Average (Mt.) 170.63    36.9 
Note: -  no significant difference;  
0, * significant difference (negative or positive);  
00, ** distinctly significant difference (negative or positive);  
000, *** very significant difference (negative or positive) 
 
Regarding the average growth of plants in 
Unirea, four of them present a statistical significant 
difference (Table 5). Rusticana cultivar and Mister 
Lincoln present significant negative differences, 
whereas Holsteinperle and New Dawn cultivar 
present significant positive difference.  
 
Table 5. Average growth at Unirea in 2010 (cm)  
No. Cultivar x +/- sx d t Signif. s% 
1 Rusticana 42.00 -23.82 -12.20 000 18.7 
2 Mister Lincoln 61.46 -4.36 -2.04 0 15.0 
3 Monika 72.04 6.22 1.15 - 39.9 
4 Holstein Perle 74.81 8.99 3.00 ** 19.7 
5 Golden Elegance 63.69 -2.12 -0.95 - 15.4 
6 Graham Thomas 69.96 4.14 1.46 - 19.6 
7 New Dawn 76.76 10.94 3.12 ** 23.2 
Average (Mt.) 65.82    29.2 
Note: -  no significant difference;  
0, * significant difference (negative or positive);  
00, ** distinctly significant difference (negative or positive);  
000, *** very significant difference (negative or positive) 
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The number of branches of roses cultivated in 
Cluj-Napoca was different in each cultivar (Table 
6), ranging from 1.67 to 3.43. Positive differences 
were registered in the case of Monika and Holstein 
Perle, and New Dawn a negative difference.  
The total growth length of the branches of the 
varieties studied in Cluj-Napoca presented 
differences whene comparing to the control, the 
values ranging between 106.70 cm and 182.70 
(Table 7).  
Rusticana, Mister Lincoln and New Dawn 
have significant negative differences as compared 
with the control. Monika and Holsteiperle have 
distinctly significant positive differences. 
 
 
Table 6. Number of branches at Cluj-Napoca in 2010 
No. Cultivar x +/- sx d t Signif. s% 
1 Rusticana 2.30 -0.34 -1.78 - 41.4 
2 Mister Lincoln 2.33 -0.30 -1.51 - 44.1 
3 Monika 3.43 0.80 4.41 *** 26.1 
4 Holstein Perle 3.33 0.70 3.77 *** 27.7 
5 Golden Elegance 2.80 0.16 0.80 - 36.8 
6 Graham Thomas 2.60 -0.04 -0.19 - 39.9 
7 New Dawn 1.67 -0.97 -6.83 000 39.7 
Average (Mt.) 2.64    41.3 
Note: -  no significant difference;  
0, * significant difference (negative or positive);  
00, ** distinctly significant difference (negative or positive);  
000, *** very significant difference (negative or positive) 
 
 
Table 7. Total growth lenght at Cluj-Napoca in 2010 (cm) 
No. Cultivar x +/- sx d t Signif. s% 
1 Rusticana 106.70 -39.81 -4.25 000 42.8 
2 Mister Lincoln 118.20 -28.31 -2.80 00 42.4 
3 Monika 182.70 36.19 3.38 ** 29.4 
4 Holstein Perle 180.00 33.49 3.13 ** 29.8 
5 Golden Elegance 156.03 9.52 0.75 - 41.8 
6 Graham Thomas 166.47 19.95 1.69 - 36.3 
7 New Dawn 115.50 -31.01 -2.76 00 49.2 
Average (Mt.) 146.51    42.5 
Note: -  no significant difference;  
0, * significant difference (negative or positive);  
00, ** distinctly significant difference (negative or positive);  
000, *** very significant difference (negative or positive) 
 
 
Regarding the average growth at the cultivars 
in Cluj-Napoca (Table 8), Rusticana, Mister Lincoln 
and Monika cultivars have significant negative 
differences when compare with the control, while 
Graham Thomas and New Dawn cultivars have 
distinctly significant positive differences. 
 
Table 8. Average growth at Cluj-Napoca in 2010 (cm) 
No. Cultivar x +/- sx d t Signif. s% 
1 Rusticana 47.35 -10.57 -4.84 000 20.2 
2 Mister Lincoln 52.96 -4.95 -1.97 0 22.2 
3 Monika 53.18 -4.74 -2.26 00 16.8 
4 Holsteinperle 56.59 -1.33 -0.36 - 32.8 
5 Golden Elegance 55.14 -2.77 -1.37 - 15.3 
6 Graham Thomas 68.96 11.04 2.10 * 40.4 
7 New Dawn 71.23 13.31 2.83 ** 34.7 
Average (Mt.) 57.92    32.8 
Note: -  no significant difference;  
0, * significant difference (negative or positive);  
00, ** distinctly significant difference (negative or positive);  
000, *** very significant difference (negative or positive) 
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4. Conclusions 
 
The analyses of the soil indicate that both are 
proper for nursery. At Unirea, the eutric fluviosol 
has midlle humus (0-35 cm), texture clay-sandy (0-
110 cm), and slightly alkaline reaction. The content 
in the nutritive elements is different, nitrogen has a 
big value (0.37), phosphorus a middle value (0.10) 
and potassium a small value (111), indicating that it 
is necessary to give foliar fertilizer or complex. At 
Cluj-Napoca, the calcaric fluviosol has texture clay-
sandy (0-45 cm), with humus content from small to 
middle (0-45 cm) and slightly alkaline reaction on 
the entire profile. 
Three distinct categories were identified 
based on the above presented analysis of the soil 
influence on the quality of seedlings of the seven 
rose varieties: (1) Varieties at which the planting 
material developed better on the eutric fluviosol 
(Unirea): Mister Lincoln, Monika, Holsteinperle, 
Golden Elegance and New Dawn; (2) Variety at 
which the planting material developed better on the 
calcaric fluviosoil (Cluj-Napoca): Rusticana; (3). 
Variety at which the quality of the material is not 
affected by soil: Graham Thomas 
Considering this classification of the varieties 
of roses along with the soil analyses which indicated 
that the content of humus is higher in the eutric 
fluviosol, it can be concluded that the quality of the 
planting material is influenced in the majority of the 
analyzed varieties of roses. A special situation was 
found for the variety Rusticana, the seed material  
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